Chronic endothelin exposure inhibits connexin43 expression in cultured cortical astroglia.
Severe brain lesions are accompanied by sustained increases in endothelin (ET) levels, which in turn profoundly affect brain microcirculation and neural cell function. A known response of astrocytes to acute increases in ET levels is the rapid and transient closure of gap junctions and the subsequent decrease of gap junction-mediated intercellular communication (GJIC). Because evidence exists that the loss of GJIC alters astrocytic gene expression, we analyzed the effects of chronic ET exposure on astrocytic gap junction coupling. We found that within 24 hr, cultured cortical astrocytes respond to low nanomolar concentrations (2-10 nM) of either ET-1 or ET-3 with a robust inhibition of connexin (Cx)43 expression, the major junctional protein in astrocytes, and a subsequent decline of GIJC. We further observed that in the continuous presence of ETs, Cx43 expression remained inhibited for at least 7 days. In addition, a similar decrease of Cx43 expression occurred in cultured spinal cord astrocytes maintained with ET-1 for 3 days. Applying ETs in combination with the highly selective ETA and ETB receptor antagonists, BQ123 and BQ788, respectively, revealed that the inhibitory influences on astrocytic Cx43 expression depend on activation of ETB receptors. We suggest that the observed ET-dependent inhibition of Cx43 expression and the resulting decline of GJIC might represent a major pathway by which ETs regulate astrocytic gene expression in the injured brain.